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7 Summary
- l n  c h a p L e r  ' 1  b h e  f a c b o r s  a r e  d i s c u s s e d  t h a t  d e t e r m i n e  L h e  p r o l - L -
f e r a t i o n  o f  m i c r o - o r g a n i s n s  i n  p h a r m a c e u L i c a l  o r e p a r a t i o n s  a n d  L h e
s u b s e q u e n t  c o n b a m i n a t i o n  a n d  i n f e c L i o n  o f  t h e  u s e r / p a t j - e n b .  T h i s  d i s -
c u s s Í o n  c o n c e r n s  t i l  L h e  p o s s i b l y  p a l h o g e n i c  a n d  t o x i n  f o r m i n g  m i c r o -
o r g a n i s m s ,  t i i l  t h e  m i c r o - o r g a n i s m s  p r e s e n t  i n  u s e d  a n d  n o n - u s e d
n h : r m : n o r r l - i n : ' l  n r o 5 3 p s l f 6 n  a n d  I i i i ]  t h e  m i c r o b i a l  d e t e r i o r a t i o n  o f
- h = r n a - o r  r ' .  e a l  r r c ; a r a t i o n s .
T h e  i n t r i n s i c  f a c t o r s  e . g .  a , , ,  p H  a n d  p r e s e n c e  o f  n u l r i . e n t s
W
d e t e r m i n e  t h e  e c o l o g y  a s  w e l l  a s  t h e  e x L r i n s i c  f a c L o r s ,  s u c h  a s  t e m -
n e r a t t t n e  a n d  e l e q i o n  n {  n : n k a o o  T r  i q  r r o r r r  r l  i f f  i c  I  l -  1 n  n r o r l i n t  t h ov u r f  ! r  u  u u  P r
e f f e e t  n f  a  n r e q e r v a i : ' v o _  h q e a r r q e  n f  t h c  n n m n l o v  f n r m r I l t L i o n  o f  m o s t
p h a r m a c e u t i c a l  p r e p a r a t i o n s .  T h e r e f o r e ,  t h e  e f f e c t  h a s  t o  b e  t e s t e d .
A l  l h n r r r r q  r n r n c  a q n e r t c  n f  I  h e  m q n " r - - t s " - i  - - -  a r e  e v a l u a t e do r P E U L r  u r  f r r É  P r u u E - r
v . / i t h i n  L h i s  t h e s i s ,  C i ï P  i s  n o t  d i s c u s s e d .  T h e  n o n - o t r l i g d t o r y  r e q u i r e -
m e n t s  o f  t h e  P h . N e d .  V I I I  c o n c e r n i n g  t h e  m i c r o b i o l o g i c a l  q u a l i t y  a r e
n e n b i o n e d  a t  l a s t  ê n d  t h e  o b j e c t i v e s ,  t h e  s c o p e  d n d  t h e  h i s t o r i e a l
h a r : k s r n r n r j  n f  t h i s  t h e s i s  a r e  d e s c r j - b e d .
r n  n f - a r t e r  ?  t h e  s L a t i s t i C a l  p g l i  r h i  I  i  f  r i  n f  t h e  r r r r n o - r  n 1 = l - o
c o u n t  i s  e v a l u a t e d .  T h e  o p t i m u m  e s t i m a t o r  i s  d e r i v e d  a n d  f o r  t h e
e s t i r n a t i o n  o f  t h e  v a r i a n c e  t h e  c o u n t i n g  e r r o r s ,  d i l u t i o n  e r r o r s ,  s a m -
n l  i n o  e r r n r s  a n d  m i v i n o  i n r e - f p e - . i n n s  a r e  t a k e n  i n b o  a c c o u n t .  l h i s
e s t i m a t j o n  d p p e a r s  n o L  L o  b e  c o m p l e t e l y  r e J i a b l e ,  b e c a u s e  s o m e  e r r o r
s o u r c e s  m u s t  h a v e  b e e n  o v e r l o o K e d .
T h e  t e c h n ' i q J e  o f  t h e  I Y P N  è n d  a  s i n g l e  s e r i e s  a s s a y  a r e  d e s c r i b e d .
T h e  s t a n d a r d  I b w o  w d y ]  a n a l y s i s  o f  v a r í a n c e  i s  a d a p L e d ,  b e c a u s e
t h e  r e c o v e r i e s  t h a t  m L - . i s t  b e  t e s t e d  a r e  n o t  i n d e p e n d e n t  w i t h i n  o n e
n e l  I  a n r l  n n n q p n l o n l . l v  t s h e  r l i f f , e - e n f  r e c o V e r i g s  a r g  c a L c l l  r t e r l  r r s i n gu u u u  u u r , ' 6
b h e  s a m e  i n o c u l t n .  P h y s i c o - c h e m i c a l  f a c L o r s  d e t e r m i n i n g  t h e  r e . -
c o v e r Í e s  a r e  c a l c | ] 1 a t e d .  T h e r e f o r e ,  t h e  r e c o v e r y  i s  c a l c u l a t e d
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a p p l i c a t i n g  a  n o n - u s u a l
S o m e  m i c r o b í o l o g i c
t h e  t a x o n o m y  o f  G r a m  n e
t e c h n i q u e s  a r e  t a K e n  f r
p o s s i b l e .  T h i s  c o n c e r n s
Escheríclt iq coLi ênd '9d
r o d s  a r e  i d e n t i f i e d  b Y
t i v e  b a c b e r i a  a r e  c l a s s
c a t e d  i n  t h e  l ' l i c r o b i o l c
t i f i e d  a s  f a r  a s  i t  c o
L a n c e f i e l d  g r o u P  D  s t r E
t e c h n i q u e s  a r e  a P P I i ' c a l
I n  c h a P t e r  3  s t u d :
p r o c e d u r e s  u s e d  t o  t e s '
p r e p a r a t i o n s .  I s o p r o p y
f i t t r a t i o n  m e t h o d  i s  n
t e r s  a r e  o b s t r u c t e d  a n
A T C C  1 5 4 4 2 .  P u r i f i c a t i
The l '1PN techn ique aPPe
s 4 .  t h a n  a  P o u r e d  P l a t e
T n e  m e t h o d  u s i n g
p o i n t s .  T h e  m e t h o d  d e s
c o v e r i e s  t h a t  d i f f e r  f
o r g a n i s m s .  I t  i s  P r o P c
d i r e c t l Y  t h a n  h a s  b e e r
I t  i s  P o s s i b l e  t c
h e a r t  i n f u s i o n  I B H ] l  t '
a n d  a f t e r  a  d e l a Y  o f  I
t h a t  a m o u n t  t h a t  t h e  1
l e - e - m i n e  t h e  n r n l l -
l a r ê t i o n s  a n d  t h e
^ . / n : 1 - ' i  o n l -  T h - i  c  r l i . -
. /  J O V L e t t L .
r ^ . , i  -  f  - - - - ' - -  ' - i  ^ - .L O X _ L n  ï O r m - L r r g  r n - L U I D -
e d  a n d  n o n - u s e d
I  d e t e r i o r a t i o n  o f
c e  o f  n u t r i e n t s
n t n n c  c r r n i r  : q  f o m -
r r l  f  l - n  n r o d i n f  f h o
f o r m u l a t i o n  o f  m o s t
t  h a s  t o  b e  t e s t e d .
r r o c e s s  a r e  e v a f u a t e d
, - o h 1  i  n : l -  n n v  n o n r  r i  r o -
, 1 ^ - i - - t  - , , - t i + r ,  - n or r u B f L o f  c . l u s f  f  u y  o r  L
r n d  t h e  h i s t o r l c a l
f h o  n n r r r o r i  n l a i e
- v e d  a n d  f o r  t h e
l i l u t i o n  e r r o r s ,  s a m -
- n t o  a c c o u n t .  T h l s
,  b e c a u s e  s o m e  e r r o r
- - ^  t - - ^ - i  h - /J  O J - O - V  0 1  E  U E - U I J U E U .
i -  ^ ! ^ - ! ^ !  A ^ ^ - , , -1 S  a C a p L e o ,  D e c ê u s e
l n d e n t  w i t h i n  o n e
- o  n :  l  c r r  1 : t o r l  t t q _ i  n o
. m i n i n o  l - h o  n o -
, , , r ' , r ' , 6
i s  c a l c u l a t e d
a n n l i r : a t i n c t  a  n n n - r l s u a l  f a c t o r .
S o m e  m i c r o b i o l o g i c a l  t e c h n i q u e s  a r e  d e s c r i b e d  a s  w e 1 1 ,  s u c h  a s
t h e  f a v n n n m r r  n f  Ê r a m  n e s a i - i r r e  r n d s  a n . l  G r à m  n n q i t i v e  h : C t g f i a .  l h e s e' u i l r J  u r  u r u l l l  r l E Ë q L a v E  ! u u D  o r r u  u t o r r r  P U - r L f v E  u o (
t e c h n Í q u e s  a r e  t d k e n  f r o m  t h e  v a r i o u s  p h a r m ê c o p o e i a s  a s  f a r  a s
possible. Thls concerns Pseudomonas aeruginosa, StTphAlococcos aureLrs,
Eschev , ích iq  coL i  and SaLmoneLLa spec ies .  A l l  i so la ted  Gram negat ive
r o d s  a r e  i d e n t Í f i e d  b y  m e a n s  o f  t h e  A P I  2 0 E  s y s t e m  a n d  t h e  C r a m  p o s i -
t i v e  b a c t e r i a  a r e  c l a s s i f i e d  w i t h  m e t h o d s ,  t h a t  a r e  u s u a l - I y  a p p l Í '
c a t e d  i n  t h e  f l i c r o b i o l o g y  o f  F o o d .  T h e s e  c l a s s i f i e d  s p e c i e s  a r e  i d e n -
t i f ied as far as i t  concerns StaphyLococcus aurelts, BacíLLus cereua,
I  a n n e f i e ' l d  s r n r r n  [ l  q t r e n f n n n c n i  a n r !  q n m e  n n n r r n e f n r m  h a e t g r i a .  T h e s e
t e c h n i q u e s  a r e  a p p l i c a t e d  i n  t h e  f o l l o w i n g  c h a p t e r s .
I n  c h a p t e r  3  s t u d i e s  a r e  m a d e  o n  t h e  s u i t a b i l i t y  o f  s o m e
p r o c e d u r e s  u s e d  t o  t e s t  t h e  m i c r o b i o l o g i c a l  q u a l i t y  o f  d e r m a t o l o g i c a l
n r e n a r a t i n n q -  T q n n r n n v l  m r r r i s t a t e  Í T P l v l I  a n n l i n a t e r l  i n  f h e  m e m b r a n e\ f r  r ' l  q H F + +
f i l t r a t i o n  m e t h o d  i s  n o t  s u i t a b l e ,  b e c a u s e  ( i )  i n  s o m e  c a s e s  t h e  f 1 1 -
te rs  a re  obs t ruc ted  and [ i i ]  ïP l ' l  i s  tox ic  fo r  Pseudomonas aerug inosq
A T C C  1 5 4 4 2 .  P u r i f l c a t i o n  o f  I P M  d o e s  n o t  r e s u l t  i n  a  l o w e r  t o x i c i t y .
The IYPN techn ique appears  to  be  less  tox ic  fo r  Pseudomonas q .ezug ino-
s a  t h ê n  a  p o u r e d  p l a t e  t e c h n i q u e .  S o m e  c u r v e s  s h o w  " t a i 1 i n g " .
T h e  m e t h o d  u s i n s  d i r e c t  i n o c u l a t i o n  i s  t e s t e d  o n  s o m e  c r i t i c a l
n n ' i  n 1 -  c  T h o  m o r  h n r l
- -  O e s " r i U e d  Í n  P h . N e d .  V I I I  a p p e a r s  t o  y i e l d  r e -
c o v e r i e s  t h a t  d i f f e r  f o r  d i f f e r e n t  p r e p a r a t i o n s  a n d  d i f f e r e n t  m i c r o -
u r  g o r r r 5 i l r 5 .  r L  f  b  P r  u p u r u u  , u  p r  u p u r  u
d i r e c t l y  t h a n  h a s  b e e n  d o n e  u p  t o  n o w  Í n  P h . N e d .  V ï I l .
f t  i s  p o s s i b l e  t o  a t t a i n  s t a b l e  t e s t  e m u l s i o n s  u s i n g  b r a i n
h e a r t  i n f u s i o n  I B H I ]  w i t h  3 e "  * / .  ] e c i t h i n .  T h i s  f L u i - d  i s  n o t  i n j u r o u s
v
a n d  a f t e r  a  d e l a y  o f  3  h o u r s  t h e  n u m b e r s  o f  c f u  a r e  n o t  i n c r e a s e d  t o
t h a t  a m o u n t  t h a t  t h e  o r o o o s e d  l i m i t s  o f  t h e  P h . E u r .  w i l l  b e  e x c e e d e d .
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In  chapter  4 the microbio logical  qual l ty  of  pharmaceut ica l  raw
mater ia ls  is  lnvest igated.  The techniques descr ibed in the Ph.Ned.
VI I I  are basical ly  used and the resul ts  are compared wl th the
requirements of  the annex of  the Ph.Ned.  VI ï I  and wi th the proposed
requirements of  the Ph.  Eur .  The iso lated Gram negat ive rods are
ident i f ied by means of  APï  20E and the Gram posi t ive bacter ia are
taxonomical ly  grouped.
The raw mater ia ls  are del ivered by 3 wholesalers,  but  the
di f ferences are not  s lgni f icant .
P s eudornortas aemtgino sa, S taphy Lo eo eeus qLm elts' E s eheri ehia coLí
and SaLmoneLLa specíes are not present.
ld i th  respect  to  the ment ioned requi rements 14 of  the 33 in-
vest igated specimens do not  pass the tests.  The qual i ty  of  a lumini i
e t  magnesi i  s i l i .cas,  pancreat Ínum, thyreoidum, amylum solanj . ,  amylum
tr i t ic i  and methylcel lu losum is  suf f ic ient .
Two-th i rd of  the iso lated st ra ins of  Gram negat ive rods are
identifled, Enterobacten aggLomer&rs, Ente?obaete? cloqeae, Entero-
baeter sakazakii and KLebsíeLLa pnettnoniae occur most frequently.
Four Pseu.domoncs pecies are isolated. Lancefield group D strepto-
cocci or BaeilLue cereua do not occur in only 3 materials, vj-2.
a lumini i  e t  magnesi i  s i l icas,  ta lcum and amylum t r i t ic l .  I t  is
quest ionable that  the var ious pharmacopoeias do not  conta in tests to
l j .mi t  the presence of  these Gram posi t ive bacter ia.
f t  is  concluded that  the use of  a lmost  a l l  invest igated ma-
ter ia ls  is  only  safe i f  preservat i -on and the manufactur ing of  the
f inal  products are good.  Ignorance on th is  subject  may lead to
heavi ly  contaminated f ina l  products.
fn chapter  5 the mÍcrobio logical  qual i ty  of  antac id l iqu ids 1s
invest igated.  The formulat ion,  present ly  descr ibed in the FNA, suf-
f ices.  The avai labi l i ty  of  methylparaben IMOBl is  approx.  90% and
i t s  hyd ro l ys i s  a t  4oC  i s  app rox .  10?  w i th in100  days .  A t  pH  va lues
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3t may lead to
antacld l iquids 1s
rd 1n the FNA, suf-
3 êpprox.  90% and
lays.  At  pH values
i
lower than 8.37 Gram negative rods are not present in the antacld
liquÍds. Therefore, lt ls suggested to dispense these llquids wlth a
pH < 8"37.  The d issoeiat ion of  l l0B(pKa = 8.37land the consequent ly
Lower effect are responsible for this phenomenon. Moreover it appears
that Gram negatíve rods may decrsase the concentratLon of t ' l0B and
that the concentration of MOB influences the number of bacteria.
After manufacturing accordÍng to the o1d process Gram negative
rods such aa Citrobaeter frenndii" Enterobacte" eLoacae" KLebsíeLLa
preunordae and Pseuáomonas fluoteseeng occur as weII as the Gram
positive rods BaeiLlus cereus. Manufacturing accordlng to the new
method yields no Gram negative rods, but BaeilLue ce?eua and Lance-
f le ld group D st reptococci  occur .  I t  1s quest ionable that  these
mtcro-organisms are not l imited in the requlrements of Ph.Ned. VIII.
In chapter 6 the quality of the preservation of eye drops FNA is
lnvestigated. The antimicroblal effect of the basic soLutlons is 
\
tested.  The solut tons conta in lng benzalkonlum chlor ide IBACI fu l f Í I
the requi rement  of  being ster l le  wi th in t  hour  af ter  inoculat ion
with 106 cfu of Pseu.damorns aemtgíro,sa. However, the solutions con-
ta in i .ng phenylmercur lc  borate (Pl ïB:0.002% and 0.004?) do not  meet
th is  requi rement  at  a l l .  ResuLts are gathered using the mean micro-
b ic idal  ef fects and using "k1111ng-t imes""
The lnfluence of added hypromellose Ls too sma1l to be measured
ln a k i l l ing process.
The addition of pharmaeoJ.oglcally actÍve substances to the basic
solutions has no slgnificant effect.
Pseu.d.omoru,s aem,tginosa is killed withln 15 min. in BAC-con-
ta ln lng solut ions and wi th in 1 day i .n  the Pl ïB-conta in lng solut ions.
Other test organlsms (2 strains of Stqhg\ococcua afieus and KLeb-
síeLla pnctnroníael are kilIed wlthÍn 2 hours in case of BAC-con-
ta in ing soLut ions and wÍ th in 1 week in the Plv lB-conta ln ing solut ion"
A spore containing inoculum of BaeíLLus eubtíLís 1s not k11led
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wíth in 1 week (PMB and BACi.
I t  has no sense to add phenylethanol  (PEA) to MC-conta in lng
solut Íons because they a l ready possess good pr :eserv ing propert ies.
The addi t ion of  a combinat ion of  PEA and EDTA to PMB-conta in ing solu-
t j .ons resul ts  1n a s igni f icant  inerease of  the preserv ing propert ies.
I t  is  suggested that  Pt '18 and EDTA are the ant imlcrobla l  substances
that  are potent ia ted by PEA.
Al though PEA takes in ternat ional ly  the tht rd p lace of  the most
used preservat ives,  in  the Nether lands some i r r i ta t ions are repor ted.
Hence ,  i nves t i ga t i ons  on  th i s  i ssue  mus t  be  comp le ted .
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Chapter  B
Samenvat t ing
